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IMPROVED AXILLARY THERMOMETER 

Field of the Invention 

The present invention generally relates to the field of thermometers, and more 
specifically to an axillary thermometer. 

Background of the Invention 

Electronic medical thermometers that estimate a patient's body temperature have 
been in common use in the medical community for a number of years. From neonates to the 
elderly, measuring body temperature can be a critical factor in the treatment of problems or 
diseases of patients. Thus, determining an individual's body temperature in an accurate, and 
noninvasive manner is essential to providing proper care to a patient. However, a patient views 
the temperature taking process as intrusive and uncomfortable, especially the neonate. 

In the past, electronic thermometers typically included an elongated probe that 
contained a thermal resistor (thermistor) within the tip of the probe. The traditional digital 
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"stick" thermometers were usually designed for three-way use in the oral, rectal, and axillary 
regions. A hygienic cover would be placed over the tip of the probe where the thermistor was 
situated, or utilized without a cover and subsequently cleaned in an alcoholic bath, then the 
probe would be applied to the particular location on the patient's body. From there, the 
temperature of the thermistor and probe would begin to rise toward the patient temperature and 
the thermometer would use algorithms to process the thermistor signal and predict the 
temperature of the patient. The predicted temperature of the patient would be displayed on the 
thermometer before the thermistor's temperature would actually reach that predicted 
temperature. Other sensors conventionally in use similarly utilize a thermistor, however rather 
than using prediction algorithms they convert the actual measured resistance in the thermistor 
into a temperature which is displayed to a user. 

Traditional glass and mercury-filled thermometers typically take about three 
minutes in order to obtain an accurate temperature of an individual. The prediction algorithms 
used in electronic thermometers provide reasonably accurate temperature predictions within 
about 30 seconds after the thermometer is applied to the patient's body. The long 
measurement time for a glass thermometer is mainly due to the heat capacity of the glass probe 
and also due to the reduction in temperature of the tissue in the immediate area where the 
probe is applied. 

Although existing electronic thermometers have proven successful in reducing 
measurement times and obtaining an accurate temperature of an individual, there is a need for 
an improved electronic thermometer that is site-specific to the axillary region, provides for 
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greater comfort to patients, and increases the accuracy and speed with which the temperature is 
measured. 

Summary of the Invention 

The present invention relates to a thermometer that is designed to obtain and 
display axillary temperature measurements. The axillary thermometer of the present invention, 
unlike the traditional electronic thermometers, is site-specific in that it is designed to take the 
temperature of an individual via the axillary region. The thermometer of the present invention 
is designed to have a shape that improves the temperature taking process. The shape of the 
thermometer allows for improved placement of the thermometer into the axillary region and an 
improved ability of the thermometer to remain securely in place in the axillary region. This 
results in increased comfort for the patient, improved sensing capabilities, and a more accurate 
temperature determination. 

In accordance with one embodiment of the present invention, the axillary 
thermometer includes a curved or disk-shaped housing containing a temperature sensor and the 
temperature sensing circuitry. Alternatively, the temperature sensing circuitry may be external 
to the disk-shaped housing, or may be situated within the main housing. The temperature 
sensor is situated on the top side of the thermometer along the circumference of the disk- 
shaped housing. The temperature sensor, however, can be situated along any portion of the 
circumference of the disk-shaped member. The temperature sensor and sensing area, or the 
overall unit itself, are washable so that the thermometer may be repeatedly used on different 
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individuals without worrying about cross contamination. Alternatively, a disposable cover may 
be placed over the sensor for sanitary purposes. 

Proper positioning and contacting of the temperature sensor in the axillary 
region is critical to accurate and fast temperature measurements. For this reason, the 
temperature sensor is preferably designed to be arc or tubular in shape. An arcuate shape 
allows the temperature sensor to conform to an individual's curves in the axillary region and 
provides a large surface area for contacting the sensor to the body, thus ensuring faster and 
more accurate temperature measurements than a shape which does not conform to the axillary 
contours. Similarly, a sensor having a tubular shape and bent at a midpoint (resembling a 
suitcase or briefcase handle) provides a large contacting surface area between the sensor and 
the axillary region while still providing increased comfort to the patient. Alternatively, the 
sensor may be designed to resemble conventional sensors having a conical nose shape. 

The shape of the member housing the temperature sensor also adds to the 
accuracy and speed with which a temperature measurement is obtained. The disk-shaped 
member can more easily slide into the axillary region, is positioned deep within the axillary 
pocket, and yields more comfort for a patient than a similarly functioning square or finger- 
shaped member. The disk-shaped housing for the temperature sensor is designed to improve 
the temperature taking process. The disk shape naturally aligns itself within the axillary region 
and therefore improves the sensing capabilities of the thermometer. Preferably, the thickness 
of the disk-shaped housing for the temperature sensor is greater at the top of the disk, where " 
the temperature sensor is located and where the apex of the armpit will lie, than the bottom of 
the disk which is proximate to the ribcage when the thermometer is placed in the axillary 
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region. Such a design is preferred for the restless child who is constantly shifting their body 
positions because once the thermometer is in the axillary region and the arm is brought down 
over the thermometer, the thermometer is more likely to stay in place than a conventional 
digital stick thermometer. Also, the disk shape provides for more comfort to the patient while 
a temperature is being taken. 

In one embodiment, a second disk-shaped member constituting the main housing 
of the thermometer is connected to and extends perpendicularly from the disk-shaped housing 
for the temperature sensor. A connecting member is used to connect the main housing to the 
disk-shaped housing. The main housing provides a large surface area that is ideal for handling 
the thermometer and contains the on/off button and the temperature display unit. The on/off 
button is pressed once to activate the thermometer's temperature sensing mechanism and the 
temperature display unit. The thermometer is self-calibrated each time the on/off button is 
pressed to turn the unit on to further ensure that accurate temperature measurements are taken. 
The thermometer is turned off by pressing the on/off button a second time. The temperature 
display unit provides the user with digitally displayed readouts of an individual's body 
temperature, and can be read simultaneously with the process of taking the temperature of an 
individual. 

The main housing, wherein the on/off button and temperature display unit are 
preferably situated, is connected to the temperature sensing housing via a connecting member 
joint. The connecting member joint can be made from any rigid low thermal-conductivity 
material. The connecting member can also be utilized as the handle for placement into the 
axillary region by placing one's fingers on the sides of the temperature display unit and curving 
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the fingers over and about the connecting member so that the tips of the fingers are on the 
underside of the temperature display unit. Such a form of handling the thermometer is ideal 
for self-administered temperature determinations. 

The complete housing of the thermometer, main member and member that holds 
the sensor, is preferably formed using a low thermal-conductivity material so that cooling of 
the patient's skin upon contact is minimized, and also so that the temperature sensor does not 
experience improper fluctuations in temperature caused by interferences such as ambient air 
temperatures. 

In accordance with another embodiment of the present invention, the axillary 
thermometer is provided with gripping pads and includes a disk-shaped housing containing a 
temperature sensor and the temperature sensing circuitry. A second disk-shaped member 
constituting the main housing of the thermometer is connected to and extends perpendicularly 
from the disk-shaped housing for the temperature sensor. The main housing of the 
thermometer is provided with gripping pads. The pads are affixed to the outer rim and top 
edges of the main housing disk on opposite sides of the temperature display and on/off button. 
The pads can be formed from any material that will allow for easy handling and a sure grip of 
the thermometer when it is being used, such as thin strips of rubber or neoprene. The pads are 
affixed to the main housing using an adhesive substance or can be manufactured with an 
adhesive substance previously disposed on the underside thereof. Optionally, the gripping 
pads are formed onto the main housing of the axillary thermometer using a conventional 
overmolding or an injection molding process. 
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In accordance with another embodiment of the present invention, the axillary 
thermometer includes a disk-shaped housing containing a temperature sensor and the 
temperature sensing circuitry, in which the connecting member joint, which joins the disk- 
shaped housing for the temperature sensor and the main housing of the thermometer, is molded 
from a flexible, rather than rigid, material such as rubber or a light plastic. The flexibility of 
the connecting member joint increases the comfort to the individual the thermometer is being 
used on, and allows for improved contacting of the temperature sensor to the axillary region. 

In accordance with another embodiment of the present invention, the axillary 
thermometer comprises an arc-shaped elongated probe that is disposed with a sensor near the 
tip. A disk-shaped member constituting the main housing of the thermometer is connected to 
the arc-shaped elongated probe. The arc-shaped probe end of the thermometer allows for easy 
placement of the thermometer into the axillary region and is ideal for sliding into the axillary 
region through a shirtsleeve opening, so that disrobing is unnecessary. 

In accordance with another embodiment of the present invention, the 
thermometer comprises a one-piece housing design that is disk-shaped. Within the housing is 
the temperature sensing, temperature display, and power circuitry. The on/off button and the 
temperature display unit are provided on the top side of the disk-shaped housing. The 
temperature sensor is provided on the circumference of the housing, directly above and 
proximate to the temperature display. The temperature sensor is placed in contact with the 
axillary region to obtain the temperature thereof. The temperature sensor produces an 
electronic signal that represents the body temperature obtained from the axillary region. The 
electronic signal of the sensor is then transmitted to a processor which converts the electronic 
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signal into a temperature reading. The temperature reading is then transmitted to the 
temperature display unit where the temperature is displayed in degrees Fahrenheit or Celsius. 

In accordance with another embodiment of the present invention, the axillary 
thermometer comprises a disk-shaped housing containing a temperature sensor and the 
temperature sensing circuitry. Extending from the disk-shaped member housing the 
temperature sensor, via a connecting member joint, is a rubber coated cylindrically shaped 
handle with comfort/finger grooves on its underside and an on/off switch and temperature 
display unit on its top side. Alternatively, the temperature sensing circuitry may be contained 
within the cylindrically-shaped handle. 

In accordance with another embodiment of the present invention, the axillary 
thermometer is designed to be a multiple sensor thermometer. It has been determined that the 
temperature hot zone (the area of the axillary region which provides the most accurate 
temperature readings) for adults is more toward the rear of the axillary region than for a 
neonate. The multiple sensor thermometer is disposed with multiple temperature sensors along 
a probe that reads the temperature at multiple points and then displays the highest reading as 
the actual temperature. The multiple sensor design provides the most accurate temperature 
reading and eliminates the problems associated with lining up the probe in the hot zone of the 
axillary region. 

In accordance with another embodiment of the present invention, the axillary 
thermometer is designed to be a constant depth thermometer. The constant depth thermometer 
design allows the thermometer to be inserted at a fixed depth every time, allowing for 
consistent temperature sensor placement. The connecting member joint is adapted to allow the 
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disk-shaped member housing the temperature sensor to slideably extend and retract with 
respect to the main housing of the thermometer through the use of a lockable slide. The 
lockable slide is unlocked by depressing a button situated on a bottom portion of the slide so 
that the button does not project through holes of an interconnected top portion, thereby 
allowing for extension or retraction of the connecting member joint. The lockable slide is 
locked at a desired position by allowing the spring-loaded button to protrude through the holes 
of the top portion. The slideably positionable connecting member joint allows a user to extend 
or retract the sensor housing to a predetermined position for a particular individual. For 
example, the different locking holes may correspond to different positions for a neonate or an 
adult. Also, having a slideably positionable connecting member joint allows the user to 
position the housing for the temperature sensor deeper within the axillary pocket, without 
having to remove the thermometer from the axillary region. 

In accordance with another embodiment of the present invention, the axillary 
thermometer is designed so that the temperature sensor is positionable along any point of the 
circumference of the disk-shaped housing. Different patients have varying dimensions within 
their axillary regions and, therefore, their hot zones vary. The positionable temperature sensor 
allows the sensor to be positioned at the most accurate location for temperature measurement in 
the axillary region of a particular patient, even though the housing for the temperature sensor 
is visually positioned in the center of the axilla. The disk shape is easier to center in the 
axillary region and it is also easy to maintain that center position since the positionable 
temperature sensor may be positioned at different locations along the circumference of the 
housing for the temperature sensor. 
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In use, the temperature sensor is placed in contact with the axillary region to 
sense the temperature thereof. The temperature sensor produces an electronic signal that 
represents the body temperature obtained from the axillary region. The electronic signal of the 
sensor is then transmitted to a processor which converts the electronic signal into a temperature 
reading. The temperature reading is transmitted to the temperature display unit where the 
temperature is displayed in degrees Fahrenheit or Celsius. Axillary thermometers, along with 
features common to electronic thermometers, are described in U.S. Patent No. 6,419,388 B2 
to Lee, U.S. Patent 6,402,371 B2 to Pompei et al., and U.S. Patent No. 6,036,361 to Gregory 
et al., the contents of which are incorporated herein by reference. 

Brief Description of the Drawings 

The foregoing and other features of the present invention will be more readily 
apparent from the following detailed description and drawings of illustrative embodiments of 
the invention in which: 

FIG. 1 is a perspective view of an axillary thermometer constructed in 
accordance with the present invention; 

FIG. 2 is a perspective view of an alternative design of the axillary thermometer 
wherein the main housing of the thermometer includes gripping-pads; 

FIG. 3 is a perspective view of an alternative design of the axillary thermometer 
wherein an elongated arc-shaped probe houses the temperature sensor; 

FIG. 4 is a perspective view of an alternative design of the axillary thermometer 
wherein the main housing is a rubber coated cylindrically shaped handle; 
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FIG. 5 is a perspective view of an alternative design of the axillary thermometer 
wherein the thermometer is a one-piece disk-shaped member having a temperature sensor along 
its circumference; 

FIG. 6 is a perspective view of an alternative design of the axillary thermometer 
wherein the thermometer contains a multiple-sensor probe; and 

FIG. 7 is a perspective view of an alternative design of the axillary thermometer 
wherein the thermometer contains a lockable slide. 

Detailed Description of the Preferred Embodiments 

Referring now to the drawings, the present invention is directed to an axillary 
thermometer 2 that is site-specific in that it is designed to take the temperature of an individual 
via that individual's axillary region. The shape of the axillary thermometer 2 allows for 
improved placement into the axillary region and an improved ability to remain securely in 
place in the axillary region. This results in increased comfort for the patient, improved sensing 
capabilities, and a more accurate temperature determination. 

In accordance with the preferred embodiment illustrated in FIG. 1, the axillary 
thermometer 2 includes a curved or disk-shaped housing 4 containing a temperature sensor 6 
and the temperature sensing circuitry 24. Alternatively, the temperature sensing circuitry 24 
may be external to the disk-shaped housing 4, or may be situated within a main housing 8. 
The temperature sensor 6 is situated on the top side, and along the circumference of, the disk- 
shaped housing 4. The temperature sensor 6, however, may be positioned along any portion of 
the circumference of the disk-shaped housing 4. The temperature sensor 6 and sensing area, or 
the axillary thermometer 2 itself, are washable so that repeated use on different individuals is 
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possible without worrying about cross contamination. Alternatively, a disposable cover may 
be placed over the sensor 6 for sanitary purposes. 

Proper positioning of the temperature sensor 6 in the axillary region is critical to 
accurate and fast temperature measurements. For this reason, the temperature sensor 6 is 
preferably designed to be arcuate or tubular in shape. An arcuate shape allows the temperature 
sensor 6 to conform to an individual's curves in the axillary region and to provide a large 
surface area for contacting the sensor 6 to the body, thus ensuring more accurate and faster 
temperature measurements than a shape which does not conform to the axillary contours. 
Similarly, a sensor having a tubular shape with a bend at the midpoint of the sensor 
(resembling a suitcase or briefcase handle) provides a large contacting surface area between the 
sensor and the axillary region while simultaneously providing increased comfort to the patient. 
Alternatively, the sensor may be designed to resemble conventional sensors having a conical 
nose shape. 

The shape of the member housing the temperature sensor 6 also adds to the 
accuracy and speed with which a temperature is obtained because the disk-shaped housing 4 
can more easily slide into the axillary region and yields more comfort for a patient than a 
similarly functioning square or finger-shaped member. The disk-shaped housing 4 for the 
temperature sensor 6 is designed to improve the overall temperature taking process. The shape 
naturally aligns itself within the axillary region and therefore improves the sensing capabilities 
of the axillary thermometer 2. Preferably, the thickness of the disk-shaped housing 4 for the 
temperature sensor 6 is greater at the top of the disk, where the temperature sensor 6 is located 
and where the apex of the armpit will lie, than the bottom of the disk, which is proximate to 
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the ribcage when the axillary thermometer is placed within the axillary region. Such a design 
is preferred for the restless child who is constantly shifting their body positions because once 
the axillary thermometer 2 is in the axillary region and the arm is brought down over the 
axillary thermometer 2, the axillary thermometer 2 is more likely to stay in place than a 
conventional digital stick thermometer. Also, the disk shape provides for more comfort to the 
patient while a temperature is being taken. 

A second disk-shaped member constituting the main housing 8 is connected to 
and extends perpendicularly from the disk-shaped housing 4 for the temperature sensor 6. A 
connecting member joint 10 is used to connect the main housing 8 to the disk-shaped housing 4 
for the temperature sensor 6. The main housing 8 provides a large surface area that is ideal 
for handling the axillary thermometer 2 and contains the on/off button 12 and the temperature 
display unit 14. The on/off button 12 is pressed once to activate the temperature sensing 
mechanism and the temperature display unit 14. The axillary thermometer 2 is self-calibrated 
each time the on/off button 12 is pressed to turn the unit on to further ensure that accurate 
temperature measurements are taken. The axillary thermometer 2 is turned off by pressing the 
on/off 12 button a second time. The temperature display unit 14 provides a user with digitally 
displayed readouts of an individual's body temperature, and can be read simultaneously with 
the temperature taking process. 

The main housing 8, wherein the on/off button 12 and temperature display unit 
14 are preferably situated, is connected to the temperature sensing housing 4 via a connecting 
member joint 10. The connecting member joint 10 can be made from any rigid low thermal- 
conductivity material. The connecting member joint 10 can also be utilized as a handle for 
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placement into the axillary region by placing one's fingers on the sides of the temperature 
display unit 14 and curving the fingers over and about the connecting member joint 16 so that 
the tips of the fingers are on the underside of the temperature display unit 14. Such a form of 
handling the axillary thermometer 2 is ideal for self-administered temperature determinations. 

The complete housing of the thermometer, main housing 8 and disk-shaped 
housing 4 that holds the sensor 6, should be formed using a low thermal-conductivity material 
so that cooling of the patient's skin upon contact is minimized, and also so that the temperature 
sensor 6 does not experience improper fluctuations in temperature caused by interferences such 
as ambient air temperatures. 

In accordance with another embodiment of the present invention and as 
illustrated in FIG. 2, the axillary thermometer 2 is provided with gripping pads 16 and includes 
a disk-shaped housing 4 containing a temperature sensor 6 and the temperature sensing 
circuitry 24. A second disk-shaped member constituting the main housing 8 is connected to 
and extends perpendicularly from the disk-shaped housing 4 for the temperature sensor 6. The 
main housing 8 is the component provided with the gripping pads 16. The gripping pads 16 
are affixed to the outer rim and top edges of the main housing 8 on opposge sides of the 
temperature display unit 14 and on/off button 12. The gripping pads 16 can be formed from 
any material that will allow for easy handling and a sure grip when the axillary thermometer 2 
is being used, such as thin strips of rubber or neoprene. The gripping pads 16 can be affixed 
to the main housing 8 using an adhesive substance or can be manufactured with an adhesive 
substance previously disposed on the underside thereof. Optionally, the gripping pads 16 are 
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formed onto the main housing 8 of the axillary thermometer 2 using a conventional 
overmolding or an injection molding process. 

In accordance with another embodiment of the present invention, the axillary 
thermometer 2 includes a disk-shaped housing 4 containing a temperature sensor 6 and the 
temperature sensing circuitry 24, in which the connecting member joint 10, which joins the 
disk-shaped housing 4 for the temperature sensor 6 and the main housing of the thermometer 8, 
is molded from a flexible, rather than rigid, material such as rubber or a light plastic. The 
flexibility of the connecting member joint 10 increases the comfort to the individual the 
axillary thermometer 2 is being used on, and allows for improved contacting of the 
temperature sensor to the axillary region. 

In accordance with another embodiment of the present invention and illustrated 
in FIG. 3, the axillary thermometer 2 comprises an arc-shaped elongated probe 18 that is 
provided with a temperature sensor 6 near the tip. A disk-shaped member constituting the 
main housing 8 of the thermometer is connected to the arc-shaped elongated probe 18. The 
arc-shaped elongated probe 18 allows for easy placement of the axillary thermometer 2 into the 
axillary region and is ideal for sliding into the axillary region through a shirtsleeve opening, so 
that disrobing is unnecessary. 

In accordance with another embodiment of the present invention and illustrated 
in FIG. 5, the axillary thermometer 2 comprises a one-piece housing 20 design that is disk- 
shaped. Within the one-piece housing 20 is the temperature sensing, temperature display, and 
power circuitry 24. The on/off button 12 and the temperature display unit 14 are provided on 
the top side of the one-piece housing 20. The temperature sensor 6 is provided along the 
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circumference of the one-piece housing 20, directly above and proximate to the temperature 
display unit 14. 

In accordance with another embodiment of the present invention and illustrated 
in FIG. 4, the axillary thermometer 2 comprises a disk-shaped housing 4 containing a 
temperature sensor 6 and the temperature sensing circuitry 24. Extending from the disk- 
shaped member housing the temperature sensor 6, via a connecting member joint 10, is a 
rubber coated cylindrically shaped handle 22 with comfort/finger grooves 26 on its underside 
and an on/off button 12 and temperature display unit 14 on its top side. Alternatively, the 
temperature sensing circuitry 24 may be contained within the cylindrically-shaped handle 22. 

In accordance with another embodiment of the present invention and illustrated 
in FIG. 6, the axillary thermometer 2 is designed to be a multiple sensor thermometer 28. It 
has been determined that the temperature hot zone (the area of the axillary region which 
provides the most accurate temperature readings) for adults is more toward the rear of the 
axillary region than for a neonate. The multiple sensor thermometer 28 is provided with 
multiple temperature sensors 6 along a probe 30 that reads the temperature at multiple points 
and then displays the highest reading as the actual temperature. This design provides the most 
accurate temperature reading and eliminates human errors associated with lining up the sensor 
6 in the hot zone of the axillary region. 

In accordance with another embodiment of the present invention, illustrated in 
FIG. 7, the axillary thermometer 2 is designed to be a constant depth thermometer. A constant 
depth thermometer design allows the thermometer to be inserted at a fixed depth every time, 
allowing for consistent temperature sensor 6 placement. The connecting member joint 10 is 
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adapted to allow the disk-shaped member housing the temperature sensor 6 to slideably extend 
and retract with respect to the main housing 8 of the thermometer through the use of a lockable 
slide 40. The lockable slide 40 is unlocked by depressing a spring-loaded button 42 situated on 
a bottom portion 44 of the slide so that the spring-loaded button 42 does not project through 
holes 46 of an interconnected top portion 48, thereby allowing for extension or retraction of 
the connecting member joint 10. The lockable slide 40 is locked at a desired position by 
allowing the spring-loaded button 42 to protrude through a selected hole 46 of the top portion 
48. The slideably positionable connecting member joint 10 allows a user to extend or retract 
the sensor housing to a predetermined position for a particular individual. For example, the 
different locking holes may correspond to different positions for a neonate or an adult. Also, 
having a slideably positionable connecting member joint 10 allows the user to position the 
housing for the temperature sensor 6 deeper within the axillary pocket, without having to 
remove the thermometer from the axillary region. 

In accordance with another embodiment of the present invention, the axillary 
thermometer is designed so that the temperature sensor 6 is positionable along any point of the 
circumference of the disk-shaped housing 4. Different patients have varying dimensions within 
their axillary regions and, therefore, their hot zones vary. The positionable temperature sensor 
6 allows the sensor to be positioned at the most accurate location for temperature measurement 
in the axillary region of a particular patient, even though the probe is visually positioned in the 
center of the axilla. The disk shape is easier to center in the axillary region and it is also easy 
to maintain that center position since the positionable temperature sensor may be positioned at 
different locations along the circumference of the housing for the temperature sensor 6. 
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In use, the temperature sensor 6 is placed in contact with the axillary region to 
sense the temperature thereof. The temperature sensor 6 produces an electronic signal that 
represents the body temperature obtained from the axillary region. The electronic signal of the 
sensor is then transmitted to a processor which converts the electronic signal into a temperature 
reading. The temperature reading is transmitted to the temperature display unit 14 where the 
temperature is displayed in degrees Fahrenheit or Celsius. 

While the invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and scope of 
the invention. 
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